Isolates of Campylobacter jejuni, C coli, C fetus and C landis were 
Campylobacters are microaerophilic Gram negative rods now recognised as the commonest cause of acute enteritis in the developed world. Less commonly, Campylobacter species may cause septicaemia, meningitis, and endocarditis. Any campylobacter infection may be followed by a reactive arthritis.
Many of the biological properties of bacteria are determined by their outer membrane lipopolysaccharide structure. Serological specificity is conferred in part by the variable polysaccharide portion of the lipopolysaccharide or somatic 0 antigen. The lipopolysaccharide portion of Campylobacter species includes the following carbohydrate moieties: glucose (Glc), N-acetyl-glucosamine (GlcNAc), galactose (Gal), N-acetyl-galactosamine (GalNAc), mannose (Man), Lglycero-D-mannoheptose, 3-amino-3,6-dideoxy-D-glucose and 2-keto-3-deoxyoctulosonic acid.'2 Lectins chosen for the study of campylobacters must express a specificity for at least one of these carbohydrate moieties.
A simple method for typing Campylobacter isolates that does not depend on raising antisera in animals would be invaluable. Lectins 
Methods
Campylobacter isolates were either fresh cultures (subcultured not more than three times and checked for purity), or were obtained from stocks which had been stored in liquid nitrogen immediately after primary isolation.
The organisms were grown on horse blood agar in a microaerophilic atmosphere, produced by evacuating a jar to a negative pressure of 500 mm Hg and refilling with a gas mixture of 80% nitrogen, 10% hydrogen, and 10% carbon dioxide, at either 37°C or 42°C for 48 hours. Bacteria were suspended in 3 ml amounts of pH 7-2 phosphate buffered saline (PBS) in 5 ml bijou bottles.
Suspensions were placed in a boiling water bath for one hour and then centrifuged for 15 minutes at 3000 rpm. The supernatant was discarded and fresh PBS was added to resuspend the deposit to a turbidity giving 50% transmission at 560 nm in a spectrophotometer.
The lectins were obtained from EY Laboratories (San Mateo, California, USA) and Sigma (Sigma Chemical Co, St Louis, Missouri). The major sugar specificities of each lectin are shown in table 1. Lectins were dissolved in either PBS (pH 6-8 or 7 2), or in Table I Major sugar specificities of lectins used in this study Fifty microlitres of each bacterial suspension and 50 ,ul of each lectin solution were added to U-bottomed wells in a microtitre tray. A negative control was included for each organism by adding 50 p1 of PBS in place of lectin solution. Known positive control organisms were included in each test batch. The trays were agitated on a mechanical shaker for 15 seconds, left undisturbed at room temperature for one hour, and then incubated at 4°C for 18 hours.
Plates were read with the aid of a x 4 hand lens against a dark background. The presence or absence of agglutination was assessed with reference to the negative controls. Strains that gave an agglutination reaction in the negative control well were recorded as showing autoagglutination and considered non-typable. Once the organisms were harvested from agar plates and diluted in PBS, it was possible to delay until convenient any subsequent stage of preparation up to the addition of lectins. Parallel experiments using freshly prepared campylobacter solutions and solutions stored at 4'C for up to seven days gave identical results.
Discussion
The lectins evaluated in this study were selected because their major specificities were for common saccharides present at the bacterial cell surface. The results of this study indicate that the campylobacter cell surface contains terminal a-and fl-GalNAc residues (BPA and WFA binding), ,B-GlcNAc residues (WGA and STA binding), f-Gal residues (PNA binding).
The lack of correlation between lectin type and traditional serogrouping is not surprising. The Penner scheme is known to depend on extracted thermostable antigens which have been identified as somatic lipopolysaccharide (LPS) somatic 0 antigen." The Lior scheme is based on thermolabile antigens believed to be proteins.'2 Lectins bind exclusively to carbohydrates, hence the lack of correlation with Penner and Lior schemes.
The exact sequence of carbohydrates to which a particular lectin binds is unknown, although the major specificity of each lectin may be determined using "blocking" sugars. It is interesting to note that lectins inhibited by the same monosaccharides, such as BPA and five lectins), easy to obtain, and stable. Identical results were observed with all batches from two manufacturers. This contrasts with the expense and rigorous quality control necessary when using antisera from mammals. Lectins may be stored at -20'C for more than a year with no apparent loss of reactivity. The method described may be interrupted at any stage and resumed when convenient without affecting results.
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